Computerized, noninvasive tests of lung function. A flexible approach using mass spectrometry.
The design, operation, and some applications of a computerized pulmonary function testing system built around a mass spectrometer are described. The test sequence, performed in 10 to 20 min, includes spirometry, a single-breath N2 washout, and measurement of the diffusing capacity of the lung for CO. Secondary tests, an integral part of the sequence, include rebreathing estimates of lung volume and cardiac output, and a breath-by-breath analysis of over-all gas exchange. These secondary tests lead to computer modeling of a one-compartment lung closely matched to the subject's lungs. Differences between alveolar plateau slopes in the model and real lung provide information about the degree of ventilation-perfusion mismatch in the subject. It is expected that the combination of tests will be useful in the early detection of lung disease.